InTrODuCTIOn
ED attendances within England are increasing. In 2016, there were 23.57 million attendances, an increase of 5.2% compared with 2015 of which one-fifth were aged over 65. 1 The highest rate of ED attendance per head of population is in those aged over 80. Those aged 80-89 years have an annual attendance rate of 622 per 1000 population, increasing substantially to 860 per 1000 for those aged 90 and above. This compares to rates of between 274 and 436 per 1000 in the younger age groups (10-year cohorts between 20 and 79). 1 Demand on EDs to provide care for the ageing population is set to further increase over the coming years. In 2014, up to 5.2 million (8.0%) of the population were over the age of 75, by 2029 this proportion is predicted to increase to 7.8 million (11.0%). 2 Older, frail patients present challenges to EDs, both to the assessing clinician and to healthcare infrastructure. Older adult patients are more likely to present in a non-specific manner, have multiple chronic conditions prone to exacerbations and have significant cognitive, functional impairment and social problems that compound their presentation. 3 This set of healthcare needs often goes beyond the remit of traditional ED facilities, staff training and behaviours, which are often more focused on managing individual-specific clinical conditions. 4 5 The potential mismatch between ED response and population need has prompted interventions to attempt to address this issue with varying degrees of success. These have been targeted across the whole urgent care axis, described by the British Geriatrics Society (BGS) as the pathway from general practitioner, through community support and 999 referral, to ED attendance and, ultimately, acute hospital admission. 6 By providing urgent care need responses and interventions a step earlier in the unwell older adult patient's pathway, the patient may be prevented from progressing down the pathway, thus preventing ED attendances and admissions in a cohort of patients in whom these are of no benefit.
Within the ED, approaches to prevent unnecessary progression to admission have included bespoke education of ED teams on the needs of older people, and/or embedding geriatric teams within the ED to deliver their expertise alongside standard ED care. [7] [8] [9] Although some of these mechanisms show promise, overall evidence to implement widespread changes in practice is limited.
The aim of our study was to explore the patient journey along the urgent care axis, from arrival at ED to discharge from ED/ inpatient care by analysing Hospital Episode Statistics (HES) data in those aged 75 and over presenting across Yorkshire and Humber (Y&H) region to identify potential points where interventions might be implemented to prevent progression to ED attendance/admission unnecessarily.
MeThODs
The study took place within a single geographical area (Y&H), representing 13 acute hospital trusts and including 18 EDs (around 10% of EDs in England). It serves a population of 5.3 million and is a mixture of large urban, smaller urban, suburban and rural settings. In this respect we consider the setting likely to be generalisable to the whole UK population.
The population studied was adult patients attending type 1 EDs (ie, consultant-led, multispecialty 24-hour services with full resuscitation facilities and designated accommodation for the reception of ED patients) in Y&H between 1 April 2011 and 31 March 2014. Those aged 75 and over were compared with those aged under 75. This cut-off was chosen as the BGS advises geriatric care should commence at the age of 75. 10 The study team received pseudonymised HES data from NHS Digital for all A&E and Admitted Patient Care (APC) activity provided by all acute (not mental health or primary care) NHS hospital trusts in the Y&H region. HES A&E data detailed activity provided by EDs, urgent care centres, minor injury units and walk-in centres. HES A&E data were provided at the attendance level; one attendance represented a single continuous contact at any NHS (or NHS commissioned) A&E-type facility.
HES APC data were provided at finished consultant episode (FCE) level, representing the care received by a patient under the continuous care of one responsible healthcare professional. FCEs were aggregated into provider spells (continuous care under one healthcare provider) and further aggregated into continuous inpatient spells (CIPS, also known as superspells) using an algorithm available from the authors. A CIPS represents an NHS patient's continuous inpatient care, from admission up to discharge, from all relevant care providers.
The A&E data included the following: age, gender, date of attendance, attendance category (first or follow-up attendance), incident location (home, public place, work or educational establishment), arrival mode (ambulance or other), source of referral (whether self-referred or referred by a professional in another organisation), disposal (including whether discharged, admitted or referred for follow-up), time of arrival, time to assessment, time to treatment, time to departure, department type (1, 2 or 3), clinical investigations, clinical treatment and diagnosis. HES APC data included date of admission, method of admission, source of admission, date of discharge, discharge destination, International Classification of Diseases 10th Revision (ICD-10) codes and cause codes.
Data linkage of hes A&e attendances and admissions data
The separate HES A&E and admissions data were provided with a (common) pseudonymised HES ID field which enabled the study team to link patient records in HES A&E data to the same patient records in the HES APC data. The latest (by date and time of day of attendance) A&E attendance on either the day of, or previous day of, the earliest (by date of admission) CIPS was considered to be a linked A&E attendance-APC admission. The latest/earliest criteria ensured each attendance was linked to, at most, one (subsequent) admission and, similarly, each admission was linked to, at most, one (prior) attendance. This choice of duration was informed by examining the number of linked attendance-admissions using different maximum allowed durations between attendance and admission. After the process of linking was completed, A&E attendances at all facilities except type 1 EDs were removed from the data set.
Data analysis
The patient pathway of those aged 75 and over was compared with those aged under 75 with the objective of identifying distinctive attributes of the older population and to give context when describing the characteristics of the older age group. Following comparative analysis, the older cohort was analysed in detail.
Cohorts of interest: short-stay admissions and conditions rich in avoidable admissions
The first cohort was patients who had short-stay admissions to hospital following their ED attendance, defined as <2 nights. Analysis of these admissions focused on the regional variation in the management of these patients, in particular the rates of short-stay admissions.
The second cohort was patients admitted with diagnoses/ conditions identified as being rich in potentially avoidable admissions. Previous research identified this cohort in whom admission might be avoided through interventions in the emergency and urgent care system. [11] [12] [13] These conditions included non-specific chest pain, angina, non-specific abdominal pain, acute mental crisis, chronic obstructive pulmonary disease (COPD), minor head injuries, urinary tract infections (UTI), deep vein thrombosis, cellulitis, epileptic fits, blocked catheters and diabetic/hypoglycaemia emergencies and falls not elsewhere classified. Patients with these conditions were identified in the data set via the ICD-10 code assigned to their inpatient stay or relevant cause code (for falls not elsewhere classified). The proportion of admissions that these conditions accounted for was then calculated. It is acknowledged that the prevalence of serious conditions is higher for many of these diagnoses in the older adult cohort and that some scoring tools for ambulatory potential in these patients include age in their criteria. However, including these data was important, particularly in combination with the short-stay admission. This is further addressed in the Limitations section.
statistical analysis
Statistical analysis was performed using statistical software R V.3.4.1 and Microsoft Excel. Descriptive analysis of the data set was undertaken, describing: hospital attended, age of patient, mechanism of arrival, time of arrival, treatment, length of ED stay and patient outcomes (admitted, discharged, referred to outpatients, referral to other healthcare providers, left before being seen or died in department). For those admitted, further analysis on length of stay (LOS) and ICD-10 codes was performed. Time of arrival was classified into four categories-'weekday daytime', 'weekend daytime', 'weekday night-time' and 'weekend nighttime', with day time between 08:00 and 18:00.
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Comparative analysis of patients ≥75 years and patients <75 years was undertaken via the creation of binary outcomes, allowing binary logistic regression analysis to determine unadjusted ORs. LOS was analysed using Mann-Whitney U test due to the non-parametric distribution of the data. Binary logistic regression was performed when comparing LOS for patients with conditions rich in avoidable admission to those that were not. This equates to an annual attendance rate of approximately 478 per thousand for patients aged 75 and above (using population data Y&H as patient catchment data).
The majority of attendances were out of hours (59.6% of younger adults and 55.8% of older adults), and a significant proportion of those aged 75 and over arrived by ambulance compared with those aged under 75 (74.1% vs 27.2%, OR 7.7, 95% CI 7.6 to 7.7).
The older cohort had a significantly longer LOS in the department: the median time in ED for younger patients was 136 (IQR 82-199) min, and 195 (IQR 134-234) min for older patients (p<0.001). Following assessment and management within the ED, a significantly larger proportion of older patients were then admitted: 379 108 (60.6%) of older patients were admitted compared with 783 906 (25.2%) younger patients (OR 4.56, 95% CI 4.54 to 4.59). Older patients were also significantly more likely to die in ED (OR 5.60, 95% CI 5.32 to 5.89).
Variation in features of admission across Y&h for older patients
The average admission rate for patients aged 75 and over varied across the region between 47.6% and 71.9% (see figure 1) .
The median LOS for older patients was significantly longer than for the younger cohort (see table 2 ). Short-stay admissions (<2 nights) accounted for significantly fewer older adult admissions than the proportion in younger patients (OR 0.37, 95% CI 0.36 to 0.37).
The proportion of short-stay admissions for the older patients varied across different sites, from 18.8% to 41.2% (see figure 1 ).
Proportion with a condition 'rich in potentially avoidable admission' in older adults
Studying ICD-10 codes and cause codes assigned to the older adult patient admission further, 133 942 (37.3%) admissions were with a condition that was considered 'rich in potentially avoidable admission' compared with 32.8% in the younger cohort (OR 1.22, 95% CI 1.21 to 1.23). There was moderate regional variation in the proportions of admissions in this category, between 34.3% and 40.9%.
Conditions 'rich in potentially avoidable admission' accounted for 43 019 (42.3%) of short-stay admissions in the older adults. The most common ICD-10 codes assigned to the older adult short-stay admissions were syncope, chest pain and UTI (table 3) .
DIsCussIOn
This research is one of the first projects to map the urgent care axis across a large population, encompassing multiple EDs. Previous research undertaken within this area has often been focused at single sites, or focused on a more specific cohort of patients within the older age group. 14 15 Our data demonstrate that compared with the younger population, large proportions of older adults present to the ED via ambulance, and once within the ED they are significantly more likely to spend longer periods of time within the department Figure 1 Graphs displaying ED admission rates for individual trusts (top image) and the variation in short-stay admissions (bottom image) for patients aged 75 and over. Individual trust data have been anonymised. and be admitted following assessment. Once admitted, older patients are inpatients for significantly longer periods of time than younger patients, but a significant proportion have shortstay admissions: 28.3% of all older patient admissions. The large proportion of older patients who are discharged from ED who arrive via ambulance represent a cohort who could be amenable to targeted interventions capable of reducing ED attendance and subsequent admission. Prior research has shown that employing practitioners with advanced skills in managing older people within an urgent healthcare system can reduce the need for subsequent onward referral to emergency and unscheduled care services for a large proportion of cases. [15] [16] [17] [18] Given the large numbers of patients presenting via these means the case for expanding the ability of prehospital emergency services in managing these cases or developing novel interventions is strong.
Of those older patients who are admitted to hospital, 37.3% of older admissions are with conditions considered rich in potentially avoidable admissions, 42.3% of short-stay admissions. These were identified using ICD-10 codes which do not give any indication of the illness/condition severity. There is definitely a cohort of this group that requires inpatient management, but the large proportion of short-stay admissions with these conditions suggest that more work could be done in this area within the ED to avoid the inpatient stay. Some centres have age cut-offs for patients who can be managed using their ambulatory care pathways and perhaps this is one aspect that could be reviewed.
Variability in the proportion of patients admitted, and shortstay admissions, across the region indicates that the differing healthcare structures across the region may lead to differing management pathways for patients. Some variation may be due to the way that centres record their data, for example, patients admitted to the Clinical Decision Unit and discharged later that day would be recorded in some hospitals as a discharge from ED, in others as an admission with zero-day LOS. The King's Fund has previously reported variation across primary care trusts in admission rates to hospital from EDs, attributing this to different patient factors, variable access to community-based resources and pathways to facilitate prompt admission and discharge, and differing capacity for onward care of patients. 19 It is likely that a combination of these factors accounts for the patterns observed in Y&H. In 2014, Conroy et al published a study evaluating the role of comprehensive geriatric assessment within the ED on admission rates for a targeted frail older adult cohort. 20 This intervention showed that through geriatric and multidisciplinary input admission rates of this targeted population can be reduced, a similar targeted intervention could potentially offer similar benefits. 20 Further work is required to understand the number of prehospital contacts, with either NHS 111 or emergency services that do not result in ED attendance. This information, coupled with in-depth qualitative work within acute care organisations to understand the trends observed, would provide key information to further help identify other discrete populations with a range of outcomes that might be amenable to intervention within the ED.
Original article limitations
Although analysing large routine data sets offers benefits in identifying trends across large populations, there are also limitations. The data set does not allow for in-depth analysis of observed trends: in order to further understand variability, additional qualitative analysis is required.
The use of ICD-10 codes to identify patients with conditions rich in potentially avoidable admissions may be considered simplistic. ICD-10 codes lack a way of documenting disease severity and might also miss out important elements of frailty such as weakness, polypharmacy and need for support in everyday living.
COnClusIOn
With the forecast for increasing numbers of older patients set to attend EDs in the coming years, population-based research to understand the urgent care axis is vital to allow for development of healthcare services that best serve this population. As the population ages, understanding this difference is required to develop services and interventions accordingly. This research has identified an opportunity to intervene in both the prehospital phase and within the ED, allowing for a shift in care away from acute hospital services to community-based management.
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